The net interest margins (NIM) is one of the key metrics for Banks, and for those who want to evaluate the performance of a bank's investments. In this paper, the determinants of net interest margins of China's financial institutions are investigated, while taking into account the effects of short-term funding and the presence of foreign banks. By distinguishing different shareholding structure and comparing the banks' net interest margins before and after the banking liberalization, we find that both short-term funding and foreign bank presence have negative impacts on the net interest margins of Chinese domestic banks. The banking sector after the financial liberalization, especially the national wide banks, has better ability to manage the financial stress. The China Construction Banks(CCBs) and Credit Cooperatives suffer higher interest margin decline than State-Owned commercial Banks(SOBs) and Joint Stock Banks(JSBs). The national wide banks need to accelerate the business diversification and increase the intermediary revenue.
Introduction
The net interest margins (NIM) is commonly defined as the ratio of net interest spread to total assets. It is an important measure of not only bank profitability but also the social cost of financial intermediations. (Demirguc-Kunt and Huizinga 1999; Maudos and Guevara 2004) Higher interest margins bring about a higher profitability and better stability for the banking sector, especially for a non well-functioning economy. It may be necessary for the financial intermediaries to be insulated from financial shocks. (Gorton and Winton 1998; Saunders and Schumacher 2000) Shown in Table1 are the net interest margins for a sample of banks over the period 2000 -2009 in China. We find the NIM of Chinese banks keeps increasing until 2009, in which year the influence of financial crisis has spread to China. The CCBs and cooperatives credits obtain a higher spread than that of SOBs and JOBs after 2005. Meanwhile, the rising NIM is accompanied by an increased market competition. The main objective of this paper is to investigate the determinants of net interest margins of financial institutions in China while taking into account the effects of short-term funding and the presence of foreign banks. Ho and Saunders (1981) proposed the pioneering model to study the bank interest margin. A bank is regarded as a risk-averse dealer, and the spread relies on the intermediation activities. The dealership model is a reference framework for many empirical works. Allen (1988) extended the Ho-Saunders dealership model by including alternative products in the loan portfolio, which leads to the diversification benefits of financial intermediaries. Wong (1997) proposed a firm model in a static setting. He analyses multiple risk measures and suggested an ambiguous effect of the interest risk within the interbank market. Angbazo (1997) studied different risk measures and test the impact of short-term assets on different types of banks. He concluded that the default risk, rather not the interest rate risk, has a greater impact on the interest margin of large banks, which have a higher level of short-term assets and hedging instruments. In addition, both the interest rate and liquidity risks are related to the off-balance sheet exposure. Another extension of Ho-Saunders model is proposed by Maudos and Guevara (2004) . They widened the original model by including the effects of operating cost and Lerner index, which is a direct measure of market power. They find that the falling operating costs and credit risk contribute to the reduction of bank interest margins. our sample, a great difference of short term funding ratio (short_ratio) between SOBs & JSBs and CCBs & cooperative credits is documented between 2000 and 2009. We investigate to what extent the short_ratio affects the net interest margins for these two subgroup banks. During the period 2002 to 2009, the short-term funding of Chinese banks has moved more volatile than the long-term one (see Figure 1 ). After 2006, foreign banks are allowed to accept money deposits without special licenses. As a consequence, a sharp decline of short-term funding for domestic banks in 2006 is observed. With the sharp increase in banks' reserve ratio in 2007, a large amount of liquidity was frozen in the central bank. Therefore, banks need to maintain the liquidity through short-term funding. The Chinese banks absorbed a large amount of short-term funding through the short-term investment products with the promised high-return. The maturity of this kind of products ranges from 7 days to half a year, which is similar to the interbank loans. The aim of these investment products is to avoid financial distress through money market operations. The latest decline of short-term funding happened in 2008, when the effects of the financial crisis arrived in China as well. The required reserve ratio in 2008 declined considerably compared with that in 2007. As a result, the demand of short term funding also fell in 2008. The following growth of short-term funding in 2009 was associated with the easy credit policy and the loan expansion. However the long-term funding is resistant to the foreign entry. Garcí a-Herrero et al. (2009) investigated the Chinese banking sector and attributed the low profitability to the low efficiency of state-owned commercial banks and development banks. By contrast, the market-oriented banks are more profitable. Similarly, Ferri (2009) also documented worse performance of state-owned banks than that of city commercial banks.Bank profitability, cost efficiency, banking sector development, stock market development and inflation have positive relationship in China. Low profitability can be explained by higher volume of non-traditional activity and higher taxation. (Tian and Floros, 2012) Fu et al. (2014) examine competition and stability in Asia-Pacific banking over 2003-2010 and confirm that Concentration fosters fragility, lowers pricing power and induces risk-taking. Tougher entry restrictions benefits banking sector stability. Wang et al. (2014) evaluate efficiencies of the Chinese commercial banks and find that the Chinese banking reform improves its overall efficiency over the study period. The main contribution of this paper is to extend the classical Ho-Saunders (1981) by introducing the short term funding ratio, and empirically test the real effects of short term funding on banks' profitability. In spite of a notable reform, the competitive structure of Chinese banking sector is little improved and an easier market entry needs to be encouraged. The movements of short-and long-term funding
Method

Theoretical Framework
The original Ho-Saunders model relies on pure customer deposits-lending behavior. 
The expression of interest spread s implies that the higher proportion of short-term funding, the lower spread expected.
In addition, the probability of a new funding arriving at the bank increases with their willingness to pay for the interest c.
Since the bank pays an extra fee for the short-term funding, the higher rate the bank would like to pay, the higher probability she can obtain a new funding from the money market. In other words, by raising c, which is the rate (price) of short-term funding, SF r rises, and new short-term funding is encouraged. By means of Taylor series of banks' expected utility, we get the margin as follows: The derivation process of following formulas are presented in the appendix.
From the results above we find the bankś unit margin of pure intermediation service, i.e. a+b, is the same as that in original Ho-Saunders Model. Therefore, we argue that if the short-term funding is involved in the portfolio, the bank suffers a lower net interest margin, which is expressed as follows:
It tells us that the interest margin s increases with the customer deposits and decreases with the proportion of short-term funding.
Empirical Framework
There are two empirical approaches to estimate the net interest margin. The first one is two-stage process, which is used by Ho and Saunders (1981) , Saunders and Schumacher (2000) and Doliente (2005) . In the first stage, a cross-sectional regression is run to obtain a measure of the "pure" spread for each country's banking section. In the second stage, the "pure" spread is regressed against the volatility of interest rates. The introduction of "pure" interest margin is an advantage of this approach, although a long time series is required for the second stage estimation.
On the other hand, Angbanzo (1997) propose a single-stage approach to estimate the determinants of net interest margin. The bank-specific characteristics and country-specific macroeconomic conditions are employed as explanatory variables. Since our sample covers annual accounting data between the years 2000-2009. we employ the single-step estimation approach to test our hypotheses. In the empirical model, we include (a) bank specific variables, such as the loan size, opportunity, inefficiency, short_ratio and different risk measures. (b) country-specific market characteristic, i.e. HHI and (c) the year dummy. In model I we use a single-step approach and include bank specific variables and market concentration index for the estimation. In model II, the number of foreign banks is involved in the framework in order to capture the effect of foreign banks' presence. Our empirical framework is specified as follows:
We estimate the results by using the Generalized Least Squared (GLS) with heteroskedastic and autocorrelation structure. The year dummy is included in the regression to control for unknown period effects. According to the econometric approach presented above, we include the following variables:
HHI: we use the Herfindahl-Hirschmann Index (HHI) to capture the competitive structure of the market. In spite of some evidence of positive impact of HHI on the interest margin (Maudos and Guevara 2004; Carbó-Valverde S. and F. Rodriguez-Fernandez (2007) , Cetorelli and Gambera (2002) argue that the bank concentration can also impose depressing impact on the growth.
Size: The log of total loans is used as a proxy of the size of individual bank. It is expected to have negative impact on the interest margin. (Kasman et al. 2007) Opportunity: We use the ratio of liquid reserves which are the sum of cash and due from banks, to total assets to proxy the opportunity costs of bank reserves. (Maudos and Guevara 2004) Inefficiency: This variable is proxyed by the cost_to_income_ratio. The interest margin is undermined by high costs, which is associated with high efficiency. Therefore, a negative sign is expected.
Short_Ratio: In previous studies, the short term funding is associated with the interest risk. (Angbazo 1997) We employ the ratio of short term funding to total deposits & short-term funding to proxy the short_ratio of individual banks. According to the theoretical analyses in section 3, a higher short_ratio implies higher interests payment, which will reduce the net interest margin of banks. Therefore, a negative impact of the short_ratio is expected.
Risk_Aversion: Following McShane and Sharpe (1985) , Maudos and Guevara (2004) , this variable is proxied by the ratio of total equity to total assets. Since the higher interest margin is favored by those banks who are more risk averse, a positive sign is expected Liquid_Risk: Following Angbazo (1997), we propose the ratio of liquid assets to total liabilities, i.e. total deposits and borrowing, to proxy the liquid risk. A positive sign is expected for this variable.
Credit_Risk: We use the loan to total assets ratio to estimate the credit risk. (Maudos and Guevara 2004 and Kasman et al. 2010) Since the higher volume of loans granted is associated with higher credit risk exposure, we assume that it has a positive impact on the interest margin.
Default_Risk: Following Kasman et al. 2010, we use the ratio of loan loss provisions to total loans to proxy the default risk of individual bank. Since the banks require an extra interest margin to compensate for higher default risk, a positive sign is expected.
Data and the Description of the Sample
We use a sample of 116 In addition, we find that after 2007, the opportunity costs of bank reserves has increased substantially -from 0.7% to 4%. Meanwhile, the short ratio decreased from 9.9% to 7.5% after 2007. They might contribute to the rise of interest margins after the financial market openness. On the other hand, the results of sub-type groups imply that the CCBs & Credit Cooperatives enjoy a relative higher interest margin than SOBs & JSBs, although they granted lower volume of loans. And they hold more opportunity reserves (2.3%) and a higher short ratio (9.8%), compared with SOBs & JSBs. Besides these, we do not observe significant change of other variables including the fundamental risk ratios. 
Empirical Results
We present the regression results for model I, without the influence of foreign banks, in Table 3 . The results for model II, with the influence of foreign banks, are shown in Table 4 . The explanatory variables of our unbalance panel are estimated by Generalized Least Squares (GLS), by which autocorrelation and heteroskedasticity across panels are controlled. The time-specific dummies are introduced to capture the influence explanatory variables particular to each time period. Table 3 summarises the impact of the explanatory variables on the net interest margin for the whole sample and different subsamples. Column (1) shows the estimation results of pooled financial institutions during the entire research period. Column (2) and (3) illustrate the results of pooled financial institutions before the financial market openness -in Column (2), and after the financial market openness, Column (3), respectively. Since banks in different types tend to run their business also in different ways, we also report the results for the subsample of SOBs & JSBs and CCBs & Credit Cooperatives in Column (4) and (5) respectively.
The results illustrate that in general the explanatory variables are statistically significant and present the predicted signs. The short funding ratio is one of the most important variables in explaining the net interest margins. It presents a predicted negative sign and high significant level for all samples. This result confirms the undermining effect of short term funding on banks' profitability and consists with the results of Angbazo (1997). It can be attributed to the higher volume of short funding for these two subgroups. So we confirm our hypothesis 1 that the short-term funding has a negative impact on the net interest margin for all kinds of financial institutions. The higher short term ratio, the lower bank spreads. This negative impact is particularly higher for the sub-period sample before 2007 and for CCBs & Cooperatives. It implies that the banking sector before the financial market openness, especially the regional based banks, suffers more from the short term funding. The loan size has a negative and statistically significant impact on the net interest margin for the pooled sample and two sub-period samples. It implies that over our research period, credit expansion brings about a declining profitability in terms of interest business. This result is in line with that of Zhou and Wong (2008) , Hawtrey and Liang (2008) , Kasman et al. (2010) . Since the interest rate policies is to a large extent controlled by the supervisor, loan expansion is the main mean to earn interest margins. The net interest margin is more associated with the rising volume of commercial loans. The lower NIM is then attributed to the economic stimulus plan and credit boom after the breakout of financial crisis in 2008. The opportunity cost measured by the ratio of liquid reserves has a statistically significant positive impact on net interest margins for the pooled sample. This result implies that the high liquidity reserves is underpinned by greater interest margins, which confirms the finding of Maudos and Guevara (2004) . This phenomenon is particularly significant for financial institutions after the financial market openness in 2007 and regional-based banks, e.g. CCBs & Credit Cooperatives.
In terms of risks premium effect, the credit risk deserves special mention, which has positive and statistically significant impact on all samples. Taking into account the interest rate control in China, the self-price rights of Chinese banks are limited. This result suggests that all kinds of financial institutions obtain a higher interest margin to compensate for the credit risk exposure. It supports the findings of Maudos and Guevara (2004) , Hawtrey and Liang (2008) and Kasman et al (2010) . In addition, we document a higher coefficient for the sample after the year 2007 and for CCBs & Credit Cooperatives. It implies that the financial market openness has objectively forced domestic bank to improve their profitability to overcome higher credit risk, and it is particularly necessary for those regional-based banks. The ratio of equity to assets as a proxy of risk averse has a predicted positive and significant impact on the net interest margin, especially for CCBs & Credit Cooperatives. This result is in line with the findings of Maudos and Guevara (2004) and supports the theoretical analysis of Wang (1997). In addition, the net interest margins of CCBs & Credit Cooperatives are estimated to increase with the liquid risk and default risk. These results confirm the findings of Angbazo (1997) and Drakos (2003) . It can be explained by the fact that the regional based financial institutions tend to put aside higher volume of liquid assets and loan provisions to overcome the potential risks. In a nutshell, the banking sector in China, after the financial openness in 2007, holds a higher volume of liquid reserves and suffered less from the short term funding than that before the openness. Although this is mainly caused by the frequently raised deposit reserve ratio, it suggests a higher risk aversion of the banking sector after the financial crisis. We also compare the profitability of national wide banks, e.g. SOBs & JCBs, with that of regional-based banks, e.g. CCBs & Credit Cooperatives. We find that regional-based banks obtain higher net interest margins from their risk taking behavior and suffer lower from short term funding than national wide banks.
In Table 4 we include the number of foreign banks to proxy the influence of foreign bank presence. We find the presence of foreign banks has a significant negative effect on the banking sector, particularly after the financial market openness in 2007. It implies that the entry of foreign banks, especially after 2007, has rendered the domestic bank market more competitive and therefore reduces bank's net interest margins. From December 2006, foreign banks are allowed to run business in China. Compared with domestic banks, foreign banks were more mature and experienced in retail business and strong technical support. Not only on traditional business such as loans and deposits, foreign financial institutions compete fiercely on financial service as well, such as settlement and personal retail banking.They increased their market shares by taking advantage of their strength in product creation and wealth management. This poses a great threat to domestic banks, unless they increase their operations and improve their efficiency. Their competition has a major impact on domestic banks in the fields of personal banking and wealth management. Considering the increasing competition by foreign rivals, the "legally protected" profits of domestic banks are unsustainable. Before the openness of banking sector, the presence of foreign banks cannot threaten the domestic banks. The "legally protected" interest margins contribute to the profits of domestic banks. However, the openness of foreign banks brings about new competitors and foreign financial innovations. This results is consistent with the findings of Claessens et al. (2001) and Claeys and Vennet (2008) . The negative coefficient for the subsample of CCBs & Credit Cooperatives is much higher than others. It suggests that the foreign banks compete mainly with those banks which focus on regional business. On the other hand, the presence of foreign banks imposes relative lower impact on national wide banks, e.g. SOBs & JCBs. The financial liberalization and new entrant in banking sector promoted the competition in banking sector and forced banks to pay more attention to the cost efficiency as they involve more financial innovation. Giant financial institutions have better access to advanced management systems and more experience to compete with foreign banks. Therefore, SOBs & JCBs has better resistance to foreign entrants.
Conclusions and Policy Implications
In this paper, we investigate the determinants of net interest margins of China's banking sector, as well as the impact of short term funding and foreign bank presence over the period of 2000 -2009 . To obtain a clear picture of the financial market openness and banks' diversity, we also compare the results of banks in different subsamples, e.g. before and after the financial openness, SOBs & JCBs and CCBs & Credit Cooperatives. Our findings suggest that both the short term funding and foreign bank presence impose negative impacts on the net interest margins of Chinese domestic banks. The banking sector after the financial market openness, especially the national wide banks, has better ability to manage the financial stress. The presence of foreign banks brought about higher banking competition and made the net interest margins narrower. The credit risk is the major measure to force the banking sector enhancing their profitability. The regional based banks achieved higher interest margins than national wide banks to compensate for risk exposures. And we find that the loan size has a statistically significant negative effect on the net interest margins over our research period. Obviously, considering the high-speed credit expansion in China, this extensive pattern of growth is rather not sustainable. How to effectively control the credit scale and promote the interest profitability is another problem crying out for solutions after the crisis. An interest rate liberalization reform and flexible competition pattern are needed to be introduced to Chinese banking sector. And the CCBs and Credit Cooperatives suffer higher interest margin reduction than SOBs & JSBs. The national wide banks need to accelerate the business diversification and increase the intermediary business revenue. Notes: Autocorrelation within panels and heteroskedasticity across panels are controlled. The time-specific dummies are introduced into the regression. t statistics in parentheses * p<0.10, ** p<0.05, *** p<0.01 Table 4 . Regression results for pooled sample, two sub-periods, and two sub-groups by including the presence of foreign banks. 
